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In this paper, a class of impulsive stochastic switched systems with mixed delays is
considered. On the basis of some integro-differential inequalities and stochastic analysis
techniques, some general criteria for mean square exponential stability are obtained. An
example is given to illustrate the theory.
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1. Introduction
Switched systems are an important class of hybrid dynamical systems which are composed of a family of continuous-
time or discrete-time subsystems and a rule that orchestrates the switching among them. Over the past few decades
switched systems have received much attention due to their potential application in the control of mechanical systems,
the automotive industry, aircraft and air traffic control and switching power converters. In particular, delay effects on the
stability of switched systems have been widely studied in the literature (for instance, see [1–6]).
As is well known, many practical systems in physics, biology, engineering, and information science exhibit impulsive
dynamical behaviors due to abrupt changes at certain instants during the dynamical process [7–9]. Although switched
systems are important models for dealing with many complex physical processes, they do not cover some useful switched
systems existing in the real world which display certain kinds of dynamics with impulse effects at the switching points,
i.e., the states jump. In practice, these hybrid systems which are characterized by switches of states and abrupt changes at
switching instants with certain logic rules are called impulsive switched systems. In recent years, the stability investigation
of impulsive switched systemswith delay has been interesting tomany investigators, and a large number of stability criteria
of these systems have been reported; see e.g. [10–14].
On the other hand, stochastic effects likewise exist in real systems. A lot of dynamical systems have variable structures
subject to stochastic abrupt changes, which may result from abrupt phenomena such as stochastic failures and repairs
of the components, changes in the interconnections of subsystems, sudden environment changes, etc. [15–17]. Recently,
some interesting results on the stability of stochastic switched systems have been reported; see e.g. [18–23]. Therefore, it
is necessary to consider stochastic effects on the stability of impulsive switched systems with delays. However, to the best
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of our knowledge, there are no results concerning this problem. So, techniques and methods for examining the stability of
impulsive stochastic switched systems with delays should be developed and explored.
With motivation from the above discussions, our main aim in this paper is to study the stability of impulsive stochastic
switched systems with mixed delays. On the basis of some integro-differential inequalities and stochastic analysis
techniques, some general criteria for the mean square exponential stability of impulsive stochastic switched systems with
mixed delays are given.
2. The model and preliminaries
Throughout this paper, unless otherwise specified, we use the following notation. Let E denote the n-dimensional unit
matrix, and | · | denote the Euclidean norm,N , {1, 2, . . . , n},N , {1, 2, . . . ,N}, R+ = [0,∞). For A ∈ Rn×n, λmax(A) and
λmin(A) are the largest and smallest singular values of A, respectively. ‖A‖ =

λmax(ATA).
C[X, Y ] denotes the space of continuous mappings from the topological space X to the topological space Y . In particular,
let C , C[[−τ , 0],Rn], where τ > 0.
PC[J,Rn] =

ψ : J→ Rn
ψ(s) is continuous for all but at most countable points s ∈ J andat these points s ∈ J, ψ(s+) and ψ(s−) exist and ψ(s) = ψ(s+)

,
where J ⊂ R is an interval, and ψ(s+) and ψ(s−) denote the right-hand and left-hand limits of the function ψ(s) at time s,
respectively. In particular, let PC , PC[[−τ , 0],Rn].
Lτ =

ψ(s) : R+ → R
 ψ(s) is piecewise continuous and satisfies τ
0 e
λ0s|ψ(s)|ds <∞, where λ0 > 0 is constant

.
For ϕ ∈ C[J,Rn] or ϕ ∈ PC[J,Rn], we define
[ϕ(t)]τ = ([ϕ1(t)]τ , . . . , [ϕn(t)]τ )T , [ϕi(t)]τ = sup
−τ≤s≤0
{ϕi(t + s)}, i ∈ N ,
and D+ϕ(t) denotes the upper right-hand derivative of ϕ(t) at time t .
Let (Ω,F , {Ft}t≥0, P) be a complete probability space with a filtration {Ft}t≥0 satisfying the usual conditions (i.e., it is
right continuous andF0 contains all P-null sets). Let PCbF0 [[−τ , 0],Rn] (PCbFt [[−τ , 0],Rn])denote the family of all bounded
F0 (Ft)-measurable, PC[[−τ , 0],Rn]-valued random variables φ, satisfying ‖φ‖2L2 = sup−τ≤θ≤0 E|φ(θ)|2 < ∞, where E
denotes the expectation of the stochastic process. LetL denote the well-knownL-operator given by the Itô formula.
In this paper, we consider the following Itô impulsive stochastic switched systems:
dx(t) =
[
Aikx(t)+ fik(t, x(t − τ(t)))+
∫ t
t−τ
p(t − s)gik(x(s))ds
]
dt
+ σik(t, x(t), x(t − τ(t)))dw(t), t ≠ tk, t ≥ t0,
1x = x(t+k )− x(t−k ) = Ikx(t−k ),
x(t0 + s) = φ(s), s ∈ [−τ , 0],
(1)
where the initial function φ(s) = (φ1(s), . . . , φn(s))T ∈ PCbF0 [[−τ , 0],Rn]. Ik, Aik ∈ Rn×n, p(s) ∈ Lτ , 0 ≤ τ(t) ≤ τ , τ
is a constant, and the switch signal Θ : R+ → N, which is represented by {ik} according to [tk−1, tk) → ik ∈ N, is a
piecewise constant function, the fixed impulsive moments tk (k = 1, 2, . . .) satisfy t1 < t2 < · · · and limk→∞ tk = ∞.
f : R+ × Rn → Rn, g : Rn → Rn and σ : R+ × Rn × Rn → Rn×m are piecewise continuous vector-valued
functions with fik(t, 0) = gik(0) = σik(t, 0, 0) ≡ 0, t ∈ R+, and ensuring the existence and uniqueness of (1). One may
refer to [24,25] for the results on the existence and uniqueness of solutions of impulsive stochastic systems. The solution
x(t) = (x1(t), . . . , xn(t))T is a PC-valued stochastic process. w(t) = (w1(t), . . . , wm(t))T is an m-dimensional Brownian
motion defined on (Ω,F , {Ft}t≥0, P).
Obviously, (1) has N different modes, that is
dx(t) =
[
Aix(t)+ fi(t, x(t − τ(t)))+
∫ t
t−τ
p(t − s)gi(x(s))ds
]
dt + σi(t, x(t), x(t − τ(t)))dw(t), i ∈ N, (2)
switching in the intervalR+. For any switching signalΘ, t ∈ R+ and t > t0, let Ti(t0, t)denote the total activation time of the
ith subsystem (2) during [t0, t], which is the union of the corresponding switching intervals included in [t0, t]. Furthermore,
letm(Ti(t0, t)) denote the Lebesgue measure of the set Ti(t0, t). Then the first equation of (1) can be rewritten as
dx(s) =
[
Aix(s)+ fi(s, x(s− τ(s)))+
∫ s
s−τ
p(s− θ)gi(x(θ))dθ
]
ds
+ σi(s, x(s), x(s− τ(s)))dw(s), s ∈ Ti(t0, t), t ∈ R+, (3)
where i ∈ N,Ni=1 Ti(t0, t) = [t0, t].
L. Xu, D. He / Computers and Mathematics with Applications 62 (2011) 109–117 111
And the following symbolswill be used. hi = αˆi+βˆi+
 τ
0 qˆi(s)ds ≥ 0 for i ∈ Su , {1, 2, . . . , r}, hi = αˆi+βˆi+
 τ
0 qˆi(s)ds <
0 for i ∈ Ss , {r + 1, r + 2, . . . ,N}, Su = ∅ if r = 0, Tu =∑ri=1 m(Ti(t0, t)), Ts =∑Ni=r+1 m(Ti(t0, t)). (The notation αˆi, βˆi
and qˆi(s)will be defined in Section 4.)
Definition 2.1. The trivial solution of (1) is said to bemean square exponentially stable if there is a pair of positive constants
λ and K such that for any solution x(t)with the initial condition φ ∈ PCbF0 [[−τ , 0],Rn],
E|x(t)|2 ≤ K‖φ‖2L2e−λ(t−t0), t ≥ t0.
3. Integro-differential inequalities
In this section, we introduce some integro-differential inequalities which are important and useful for studying the
stability of dynamical systems with mixed delays.
Theorem 3.1. Assume that βi > 0, 0 ≤ qi(s) ∈ Lτ , i ∈ N, and u(t) ∈ C[[t0,∞),R] satisfies the following integro-differential
inequality:
D+u(t) ≤ αiu(t)+ βi[u(t)]τ +
∫ τ
0
qi(s)u(t − s)ds, t ≥ t0. (4)
If αi + βi +
 τ
0 qi(s)ds ≥ 0, i ∈ N, then there exists a constant K > 0 such that
u(t) ≤ Keξ(t−t0), t ≥ t0, (5)
provided that the initial condition u(t) ∈ PC[[−τ , t0],R] satisfies
u(t) ≤ Keξ(t−t0), −τ ≤ t ≤ t0, (6)
where ξ = max1≤i≤N

αi + βi +
 τ
0 qi(s)ds

.
Proof. We shall first prove that for any positive constant ε,
u(t) ≤ (K + ε)eξ(t−t0) , v(t), t ≥ t0. (7)
If this is not true, from (6), then there must be a constant t∗ > t0 such that
u(t) < v(t), −τ ≤ t ≤ t∗, u(t∗) = v(t∗), D+u(t∗) > v′(t∗). (8)
By using (4), (8) and qi(t) ≥ 0, we obtain that
D+u(t∗) ≤ αiu(t∗)+ βi[u(t∗)]τ +
∫ τ
0
qi(s)u(t∗ − s)ds
≤ (K + ε)

αieξ(t
∗−t0) + βi sup
−τ≤s≤0
eξ(t
∗+s−t0) +
∫ τ
0
qi(s)eξ(t
∗−s−t0)ds

=

αi + βi +
∫ τ
0
qi(s)e−ξ sds

(K + ε)eξ(t∗−t0)
≤

αi + βi +
∫ τ
0
qi(s)ds

(K + ε)eξ(t∗−t0)
≤ ξ(K + ε)eξ(t∗−t0) = v′(t∗),
which contradicts the last inequality in (8), and so (7) holds for all t ≥ t0. Letting ε → 0, then (5) holds, and the proof is
completed. 
Remark 3.1. Suppose that qi(s) = 0 in Theorem 3.1; then we get Lemma 1 in [13].
Theorem 3.2. Assume that βi > 0, 0 ≤ qi(s) ∈ Lτ , i ∈ N, and u(t) ∈ C[[t0,∞),R] satisfies the following integro-differential
inequality:
D+u(t) ≤ αiu(t)+ βi[u(t)]τ +
∫ τ
0
qi(s)u(t − s)ds, t ≥ t0. (9)
If αi + βi +
 τ
0 qi(s)ds < 0, i ∈ N, then there exists a constant K > 0 such that
u(t) ≤ Ke−η(t−t0), t ≥ t0, (10)
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provided that the initial condition u(t) ∈ PC[[−τ , t0],R] satisfies
u(t) ≤ Ke−η(t−t0), −τ ≤ t ≤ t0, (11)
where η = min1≤i≤N{ηi}, in which ηi > 0 and satisfies
ηi + αi + βieηiτ +
∫ τ
0
qi(s)eηisds = 0, i ∈ N. (12)
Proof. Define
F(t) = t + αi + βietτ +
∫ τ
0
qi(s)etsds. (13)
Then, by the assumptions of the theorem, we get
F(0) = αi + βi +
∫ τ
0
qi(s)ds < 0, (14)
limt→∞ F(t) = ∞ and
F ′(t) = 1+ τβietτ +
∫ τ
0
qi(s)setsds > 0. (15)
So, there is a unique solution of (12) for each i ∈ N.
From (15), we also obtain that F(η) ≤ F(ηi), i.e.,
η + αi + βieητ +
∫ τ
0
qi(s)eηsds ≤ 0, i ∈ N. (16)
We shall first prove that for any positive constant ε,
u(t) ≤ (K + ε)e−η(t−t0) , v(t), t ≥ t0. (17)
If (17) is not true, from (11), then there must be a positive constant t∗ > t0 such that
u(t) ≤ v(t), −τ ≤ t ≤ t∗, u(t∗) = v(t∗), D+u(t∗) > v′(t∗). (18)
By using (9), (18) and 0 ≤ qi(t) ∈ Lτ , we obtain that
D+u(t∗) ≤ αiu(t∗)+ βi[u(t∗)]τ +
∫ τ
0
qi(s)u(t∗ − s)ds
≤ (K + ε)

αie−η(t
∗−t0) + βi sup
−τ≤s≤0
e−η(t
∗+s−t0) +
∫ τ
0
qi(s)e−η(t
∗−s−t0)ds

=

αi + βieητ +
∫ τ
0
qi(s)eηsds

(K + ε)e−η(t∗−t0)
≤ −η(K + ε)e−η(t∗−t0) = v′(t),
which contradicts the last inequality of (18), and so (17) holds for all t ≥ t0. Letting ε → 0, then (10) holds, and the proof
is completed. 
Remark 3.2. Suppose that qi(s) = 0 in Theorem 3.2; then we get Lemma 2 in [13].
4. Mean square exponential stability
In this section, we will obtain several sufficient conditions ensuring the mean square exponential stability of (1) by
employing Theorems 3.1 and 3.2, and the stochastic analysis technique. Here we first introduce the following assumptions.
(A1) For any x, y ∈ Rn, there exist nonnegative constants Li and Gi such that
f Ti (t, x)y ≤ LixTy, gTi (x)y ≤ GixTy, i ∈ N, t ≥ t0. (19)
(A2) For any x, y ∈ Rn, there exist nonnegative constantsKi and K¯i such that
trace(σ Ti (t, x, y)σi(t, x, y)) ≤ KixT x+ K¯iyTy, i ∈ N, t ≥ t0. (20)
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(A3) There exists a constant 0 < γ < µ such that
ln γk
tk − tk−1 ≤ γ , k = 1, 2, . . . (21)
where γk = max{1, ‖(E + Ik)T (E + Ik)‖}, k = 1, 2, . . . .
(A4) For any t > t0, the switching law guarantees that
sup
t>t0
hTu − ζTs
t − t0 = −µ < 0, (22)
where h = maxi∈Su{hi}, ζ = mini∈Ss{ζi}, in which ζi > 0 and satisfies
ζi + αˆi + βˆieζiτ +
∫ τ
0
qˆi(s)eζisds = 0, i ∈ Ss, (23)
where
αˆi = λmax(ATi + Ai)+ Li +Ki + Gi
∫ τ
0
|p(s)|ds, βˆi = Li + K¯i, qˆi(s) = Gi|p(s)|.
Theorem 4.1. If (A1)–(A4) hold, then the trivial solution of (1) is mean square exponentially stable.
Proof. Let V (x(t)) = xT x, where x(t) = (x1(t), . . . , xn(t))T is the solution of (1). Then by the Itô formula, we obtain that
LV (x(t)) = xT (ATik + Aik)x+ 2f Tik (t, x(t − τ(t)))x+ 2
[∫ t
t−τ
p(t − s)gTik(x(s))ds
]
x(t)
+ trace(σ Tik (t, x(t), x(t − τ(t)))σik(t, x(t), x(t − τ(t))))
= xT (ATik + Aik)x+ 2f Tik (t, x(t − τ(t)))x+ 2
[∫ τ
0
p(s)gTik(x(t − s))x(t)ds
]
+ trace(σ Tik (t, x(t), x(t − τ(t)))σik(t, x(t), x(t − τ(t))))
≤ λmax(ATik + Aik)xT x+ 2LikxT (t − τ(t))x+ 2Gik
[∫ τ
0
p(s)(xT (t − s))x(t)ds
]
+KikxT x+ K¯ikxT (t − τ(t))x(t − τ(t))
≤
[
λmax(ATik + Aik)+ Lik +Kik + Gik
∫ τ
0
|p(s)|ds
]
xT x+ (Lik + K¯ik)[xT (t)]τ [x(t)]τ
+Gik
[∫ τ
0
|p(s)|(xT (t − s))x(t − s)ds
]
=
[
λmax(ATik + Aik)+ Lik +Kik + Gik
∫ τ
0
|p(s)|ds
]
V (t)+ (Lik + K¯ik)[V (t)]τ
+Gik
[∫ τ
0
|p(s)|V (x(t − s))ds, t ∈ [tk−1, tk)
]
, (24)
and
V (x(t)) = V (x(tk−1))+
∫ t
tk−1
LV (s, x(s))ds+
∫ t
tk−1
∂V (s, x(s))
∂x
σ(s, x(s), xs)dw(s), t ∈ [tk−1, tk). (25)
Then taking the expectations of (25), we have
E[V (x(t))] = E[V (x(tk−1))] + E
∫ t
tk−1
LV (s, x(s))ds

, t ∈ [tk−1, tk). (26)
By the continuity and according to the properties of the Dini derivative, we can get
D+E[V (x(t))] = E[LV (x(t))], t ∈ [tk−1, tk). (27)
By (24) and (27),
D+E[V (x(t))] ≤
[
λmax(ATik + Aik)+ Lik +Kik + Gik
∫ τ
0
|p(s)|ds
]
E[V (x(t))]
+ (Lik + K¯ik)E[V (x(t))]τ + Gik
∫ τ
0
|p(s)|EV (x(t − s))ds, t ∈ [tk−1, tk). (28)
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For the initial condition φ ∈ PCbF0 [[−τ , 0],Rn], we can get
E[V (x(t))] ≤ K‖φ‖2L2eh(t−t0), −τ ≤ t ≤ t0.
Without loss of generality, we assume that the ithmode is active on [t0, t1) and i ∈ Su. By Theorem 3.1, there exists a positive
constant K such that
E[V (x(t))] ≤ K‖φ‖2L2eh(t−t0), t ∈ [t0, t1), (29)
where h = maxi∈Su{hi}.
On the other hand, it follows from the discrete part of (1) and the definition of γk, k = 1, 2, . . . , that
E[V (x(t1))] = E[(x(t−1 )+ I1x(t−1 ))T (x(t−1 )+ I1x(t−1 ))]
= E[xT (t−1 )(E + I1)T (E + I1)x(t−1 )]
≤ λmax[(E + I1)T (E + I1)]E[xT (t−1 )x(t−1 )]
≤ ‖(E + I1)T (E + I1)‖E[V (x(t−1 ))]
≤ γ1E[V (x(t−1 ))]. (30)
So by (29), we derive that
E[V (x(t1))] ≤ γ1K‖φ‖2L2eh(t1−t0). (31)
Hence, we have
E[V (x(t))] ≤ γ1K‖φ‖2L2eh(t−t0), t ∈ [t1 − τ , t1]. (32)
Then, generally, we assume that the jth mode is active on [t1, t2).
Case I. If j ∈ Su, by (32) and with the aid of Theorem 3.1 again, we have
E[V (x(t))] ≤ γ1K‖φ‖2L2eh(t−t0), t ∈ [t1, t2). (33)
Case II. If j ∈ Ss, by (32), we have
E[V (x(t))] ≤ γ1K‖φ‖2L2eh(t1−t0) ≤ γ1K‖φ‖2L2eh(t1−t0)e−ζ (t−t1), t ∈ [t1 − τ , t1], (34)
and then with the aid of Theorem 3.2, we derive that
E[V (x(t))] ≤ γ1K‖φ‖2L2eh(t1−t0)e−ζ (t−t1), t ∈ [t1, t2). (35)
Then using the discrete part of (1), by (33) or (35), we can obtain that
E[V (x(t2))] ≤ γ1γ2K‖φ‖2L2eh(t1−t0)eh(t2−t1), (36)
or
E[V (x(t2))] ≤ γ1γ2K‖φ‖2L2eh(t1−t0)e−ζ (t2−t1), (37)
respectively, i.e.,
E[V (x(t))] ≤ γ1γ2K‖φ‖2L2eh(t1−t0)eh(t−t1), t ∈ [t2 − τ , t2], (38)
or
E[V (x(t))] ≤ γ1γ2K‖φ‖2L2eh(t1−t0)e−ζ (t−t1), t ∈ [t2 − τ , t2]. (39)
More generally, repeat the above procedure and notice that (1) has N different modes and the definition of Ti(t0, t); by
simple induction, we have
E[V (x(t))] ≤ γ1 · · · γk−1K‖φ‖2L2e
h
r∑
i=1
m(Ti(t0,t))
e
−ζ
N∑
i=r+1
m(Ti(t0,t))
= γ1 · · · γk−1K‖φ‖2L2ehTu−ζTs
= K‖φ‖2L2e
k−1∑
v=1
ln(γv)+hTu−ζTs
, t ∈ [tk−1, tk), k = 1, 2, . . . . (40)
By (22), we have
hTu − ζTs ≤ −µ(t − t0), t > t0. (41)
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By (21), for t ∈ [tk−1, tk), k = 1, 2, . . . , we have
k−1
v=1
ln(γv) ≤
k−1
v=1
γ (tv − tv−1) ≤ γ (tk−1 − t0) ≤ γ (t − t0). (42)
So combining (40)–(42), we derive that
E[V (x(t))] ≤ K‖φ‖2L2e−(µ−γ )(t−t0), t ∈ [tk−1 − tk), k = 1, 2, . . . , (43)
i.e.,
E[|x(t)|2] ≤ K‖φ‖2L2e−(µ−γ )(t−t0), t ∈ [tk−1 − tk), k = 1, 2, . . . , (44)
which shows that the trivial solution of (1) is mean square exponentially stable. 
5. Corollaries and remarks
Remark 5.1. If Su = ∅, then Tu ≡ 0, which shows that (22) is obviously true. So by Theorem 4.1 we have the following
result.
Corollary 5.1. Besides the assumptions (A1) and (A2), we assume that Su = ∅, and there exists a constant 0 < γ < ζ
satisfying (21), where ζ = min1≤i≤N{ζi}, in which ζi > 0 and satisfies
ζi + αˆi + βˆieζiτ +
∫ τ
0
qˆi(s)eζisds = 0, i ∈ N, (45)
where αˆi, βˆi and qˆi(s) are as defined in (A4). Then the trivial solution of (1) is globally mean square exponentially stable.
Remark 5.2. By Theorem 4.1, if there are no impulses in system (1), i.e., Ik = 0, (k = 1, 2, . . .), then we can obtain a
sufficient condition on the mean square exponential stability for the following stochastic switched systems with delays:
dx(t) =
[
Aikx(t)+ fik(t, x(t − τ(t)))+
∫ t
t−τ
p(t − s)gik(x(s))ds
]
dt
+ σik(t, x(t), x(t − τ(t)))dw(t), t ≥ t0, ik ∈ N,
x(t0 + s) = φ(s), s ∈ [−τ , 0].
(46)
Corollary 5.2. If (A1), (A2) and (A4) hold, then the trivial solution of (46) is globally mean square exponentially stable.
Remark 5.3. By Theorem 4.1, if there are no stochastic effects in system (1), i.e., σik = 0, then we can obtain a sufficient
condition on exponential stability for the following impulsive switched systems with delays:
x˙(t) = Aikx(t)+ fik(t, x(t − τ(t)))+
∫ t
t−τ
p(t − s)gik(x(s))ds, t ≠ tk, t ≥ t0,
1x = x(t+k )− x(t−k ) = Ikx(t−k ),
x(t0 + s) = φ(s), s ∈ [−τ , 0].
(47)
Corollary 5.3. If (A1), (A3) and (A4) withKi = K¯i = 0 hold, then the trivial solution of (47) is globally exponentially stable.
Remark 5.4. By Corollary 5.3, if p(·) ≡ 0, then we get Theorem 1 in [13].
6. An example
The following illustrative example will demonstrate the effectiveness of our results.
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Example 6.1. Consider system (1) with the following parameters:
A1 =

0.5 1
0 0.5

, A2 =
−27 0
1 −27

, σ1(t, x, y) =

x1 cos t −y2√
2y1 x2

,
σ2(t, x, y) =
√
3x1 y2
y1 −x2 sin t

, f Ti (t, x) =
1
3+ i (x1, x2), g
T
i (x) = (2− i)(x1, x2), i = 1, 2,
p(s) = e−2s, Tu = 0.2(t − t0), Ts = 0.8(t − t0), Ik = e0.04
−
√
2
2
− 1
√
2
2√
2
2
√
2
2
− 1
 , k = 1, 2, . . . ,
with variable delay τ(t) : 0 ≤ τ(t) = 1 − sin(t) ≤ 2, t ≥ t0, and impulsive moments tk : tk = tk−1 + 0.5k, t0 = 0, k =
1, 2, . . . .
It is easy to check that (A1) and (A2) are satisfied by taking L1 = 0.25, L2 = 0.2,G2 = 0,G1 = K1 = K¯2 = 1, K¯1 =
2,K2 = 3. By simple computation, we have αˆ1 = 3.7408, αˆ2 = −49.8, βˆ1 = 2.25, βˆ2 = 1.2, qˆ1 = e−2s, qˆ2 = 0, h =
6.4817, ζ = 1.8440, γk = max{1, ‖(E + Ik)T (E + Ik)‖} = max{1, e0.08k} = e0.08k,
sup
t>t0
hTu − ζTs
t − t0 = supt>t0
6.4817Tu − 1.8440Ts
t − t0 = −0.179 = −µ < 0, (48)
and
ln γk
tk − tk−1 =
ln e0.08k
0.5k
= 0.16 = γ < µ = 0.179. (49)
Hence, all the conditions of Theorem 4.1 are satisfied; the trivial solution of the switched system (1) is mean square
exponentially stable.
7. Conclusion
In this paper, mean square exponential stability of the trivial solution for a class of impulsive stochastic switched systems
withmixed delays has been considered. Bymeans of integro-differential inequalities and stochastic analysis, we obtain some
novel criteria ensuring mean square exponential stability of the trivial solution for impulsive stochastic switched systems
withmixeddelays.Wehave extended the special analysis techniquewhichhas beenused in [13] to study impulsive switched
systems with delays to study the stochastic impulsive switched systems with mixed delays. So our results in this paper
extend the results of [13].
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